1* Title of the invention 

t^ecarbo^cyiatiois metlioa of carfooxyllc aoid 

2> Soop^ of oiaiias f or patent 

1. Dacarbo^ryiaticn met1io<3 o:f a caroboxyllc aclS 
compxxslng conducting d-eoarboxYlatlon of a oarboxylic acid 
1x1 tl^e preseiice of a aiazablcyciaalkane . 

2. Decarboxylation metbod aopordlJig to claLlm 1> 
whe:£:ein the dia^abloyQloalkene Is a coi^^poiind represented b^ 
the formula: 



wb^rexii n is 2 to 11 , m Is 2 to 6 an<i any of rings may bave 
a lower alkyl substittient * 

3. Decax'boxylation methoci of a carobo^syllc acid 
cpn^prlslog oonOisctlng decarboxylatlan d£ a oarboKyilo aG±<3; 
In the presence of a aia^abia^^olpalkene ^^^^^ a copper salt . 

4* Decarbo:H:Ylation method aocordlBg to claim 3, 
i&?here±n tbs dlazabicyeloalkene is a compoiind rspresented hy 
tbe formulae 





N 




wherein si is 2 to 11, m Is 2 to 6 and any rings may laa^^e 
a lower aikyi sabBtituent • 

Decarboisyi^t^^^^ matbod accox^ding to dlalm 3 or 4, 
wliereln tfee copper salt is a cuptroiis salt . 

3 . Detailed Descrlpt lois o± the Inireiit ion 

T^a praBent iaveation relates to a decarbossylation 
nietlioS of a caroboxyllc acid* 

Heretofore, a metl^-od. comprising heating a sodiism salt 
of an aXiphatlc acid at 360 to 380^G in the presence of 
sdSium hySroKlde has h^^u known as a method o£ 
deoarboxf^Xation of an ailph.atic acid Am* Cham* Soc, , 72^ 

1849 (1950)1* Ho^ever^ ±b this method, setting 1b tb^a case 
of the ailphatlo acid having low carbon, number such as 
abotit 2 carbon atoms asidev in the case of the ailphatlc 
acl<S having oertaln high amount of oarhon number such as 
al>aut 6 oarhon atoir^s^ the yield of the decarho^ylatloh 
product having the eorrespoeding carbon atoms is low and 
aboijt 12% as desor:lfoed below, since the decarooxylatlon 
produot Is therxRallY aaoomposed to bapome lower 
decarboxylation product . 
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J, Ch&a. Soa. . 72, 1849 ( WSi 



350 10 mfc 



Ha CsHs C^Hio GsH^;? oieflil 

CaHsGOOH 33 20 L4j _ 0.3 

C^MixCOOU 3B 37-6 1-4 1,3 3.S Ll.2.lJ 25 



5 Tl^e present inventors iiet^e be«Bii oox^flxmed In atLi<5ia^d 

xn prdar to f ind a Secar boxy lat Ion xnetJiod of the carboscYllc 
acid Ua>"lng no the afeoye--inentlonea fault and, as a. rastslt^ 
tlia^ reached to tiie present Inveixtion. Tbat Is^ tlie 
preseat inwntlon is a <lecaxboxylation metiio<S of a 

m carobo5£Ylic acid cosriprlsiag cpnaucting deparbo^^^rlatlori of a 
carbo>c^lxc acid In tbe praseace o£ k aiaK abloy cloalkene 
Ctlie first imrentionl and a dBoarboxYi-ation metliod of a 
oaxbbossflic aaia coinprlsing conducting dec?arboxylatlon of a 
oarbpxFiio acid in tbie presence of a dlassablcyGloalkene and 

15 a copper salt (the second lnveiition| . 

Examples of the oaxboxYlic acid used ip the present 
lawntloii include aB unsulsstituted carboxylio aoxc^ 
CproS?ided that Including an aiJcyl-- substituted one) and a 
oartooxYlio acid having a sutostituent, These carboxyllc 

20 acids are a:^emglified balow: 

[1| ais uBSi^bstituted HK^nocarbox^^^ acid 
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an aliphatic aciS 
(11 a satiirated alipiiatic acid 

a C2 to €32 linear oir branolied saturatea 
alipfaatlc acid siaeJi as acetic acid, proj^lonlc acia, b^tYrid 
5 acl^^ v-ailerlc acid, IsovaXerid acia, caproxc acid, aapr:y'lic 
aclS, caprlo aaid^ lauric acid, tridaojliq acid, mYriBtic 
actd^ palisil tic acid, steax^xc acid, atachidlo acld> be&enlc 
acxd^ and moBtaiilc acid 

i2| ati tixisaturated allphatto acid 
XQE a C2 to C22 linear or b3::ancfci^d uxxsatuxatad 

al Igliat Ic acid sucix as acrylic acid, methacr^rlic aold, 
crotonio acid, Isocrotonio acid, uBdecYlenic acid, caeic 
acid;, eiaidlo acid, aruclc acld^ llnolalc aeid, liiiolenle 
aeld^ aracliidpnlo acid, and steairoio acid 
is 2. a cyclic monocarboxjllc a^cid 

(1) a carbocYclic monocarboxyllc acid 

an aromatic monocarfeoxylic acid sucii as ben^soic 
^Qld, tolule acid, and naplitolc acid 

(2) a iieterocyciic mcriooarboKYllc acid such as 
20 furancarbpscyiic acid, ti^iophenecarboscyllc acid, nicotinic 

acldv and iaonlcctlnic acid 

121 BM unsubstituted polycarfooxylic acid and partial eater 

1. aa aliphatic polYcarbo^cyllc acid 
25 a saturatad polycarbOKylic acid such as maXotilc acid. 
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0ii0Olnla acid, glptasrio aciS^ a<llpic aoid and a2;elala aeld^ 
and an uasaturated poiYc^boxylio acid sucfe as fumarlc abxd^ 
maleic acsiS aBd Simer acid 

2. a cyclic poIyoarotoKylic acid 
5; an aromatic polyearboxyXla acid st^ch as phtfa^lic a<i3lS* 

IsoplitlaaXlc acid> terepiitlialic a«:?ld^ 

napHthaieneSicarboxy l±c acid , ben^eaetrlcar'boxYl Ic acid 
la.g. trimallitlo aold) an^S bans^ene t a tracarbosqf lie ae±d 
(e.g, pyx^dmeiiitlc acid) 

10 3* a partial ester of a polyoarboscYllc acid 

a partial aik^l (CI to C20 saturated or unsaturated 
alkyl group) or ailfl sstex^ of an aliphatic p'Ol:s;carboxs^llc 
acid snch as moiKsaiJcyl estsr of" socalnlc acid iB.g< etbyl 
ester) ^ a monaalk^l ester of a<aipic acid and a partial 

15 alk-^fl Cthe alkyl group Is as descrlb'ed abov^) or partlaX 
ally ester of a dy^^lia poiycarbosc^llc acid such as 
monoalkYi ester of^ phthallc acjld^ moooallYl ester of 
phthallc a<il4> dlalkyl ester of trimellltlc acid, trlalkYl 
e^ter of pyromellitlc aold^ monoalkyl a^tar of Isopbtllallc 

20 acid ana monpallyl ester of terepixtliallc acld 
[3] a carteoKyllc acid Jrsa^ing a sabstituent 

Ixampies of the carboKylic acid having a s^bstituent 
inciqde a carboxylie acid In wiilcb a hjdrogen atom otHer 
tlian a carboxyl group is snbstltote tv^ltb a substituent* 

25 EseaiBples of the above substltueBt inciade an aryl. styryl. 
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alko^^, alljoxy^ ph^no^Y^ feydroscyl^ nxtro, oyanOf halogesi^ 
acyl,, benEOYiamlno , siilfDnic aciS gx^otip <3:t saJt g^oup 
thereof. Examples of ttiB oarbo:^yiio acla l^arving a 
aiibatituent Ix^clude the following ca^^boxylla aciiSs t 

1 « tJidse iiavlng ais aryX or aralkyl group 

pfsenylaoetxc ^cld {Hiono^ and trl), qinaamlc acid* 

aipfeanyl^na acetic acid (f luorlBe-S-caxrbQXYiic acld| , 
atyrylacr^llo acid, and styrylacetic acid 

2. those liaxring an alkoscy, allyoxy^ or phanoxy group 
T^athostyteenEolc acid (o~^ p-, Bta> )* phenoi^aoetio ael^^ 
and gheno^yproplonic acid 

3 ^ those ha\=^iiig a halogen 

chlorotoen^oic ^cid (p- etc. ) , trichloroacetic acid, 2- 
metSiy 1 4 - ohlor opiieiioxyacet lo aaid 

4 . those Jia-^iiig an acyl group 

a^ci0hB:i?:^TioY^^^^^^^^ acid ^ acetoacet Ic acid 

(acetYlac^tio aold) and toenzoylacetlc acid 

5 . those havlog a liydrossiYl group 

rlcinolelB acid, hydroxys t earl c acid, salicylic aclde 
lactic acid aad citric acid 

6 * those hairing a iiltro group 
nltrcberizolc acid (p- ^ o- and m-} 

7 * those having a cyano group 
cyanoacatlc acid 

8* those having an acyamino group 
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a benssoyiamiBoallpliatia ac±<l (hippuriq acl>3.) 
9, tfeoBa feavlng a sul£on±a acid groop or salt gr^ui? 
thareof 

a stilfoaated aliphatic acid (sulfonated Gitv ali|>hatlc 
5 adl a ) - 

Tlie oarboxylic acid imcXuaes a resin cpntainlog ^ 
cairfeox:^! graup siich as polymerization type r^esin cofetaialag 
a carlDo:HsYl group {an acrjllc acid type resin) and 
condei^satloii tY?>B rmsxn coataltiiiig a oarbojH:yi group (a 
10 pol^^e^ter resin containing a carbo^l grppp) other than tha 
above "-mentioned one . 

Tirv'o or mora carbo:^iio acid dascribad above pan be 

lased* 

As the dia^abic^fcioalkene used in the present 
15 invention, a eosnpound represented tiie fqrmolas 




wHarein n is 2 to 11^ m Is 2 to 6 and any a£ rings may fea^e 
a lower alkjl st&bstituent , la exe^ipllfied. Specific 
e>camplas thereof Include f ollowlngs t. 
2D 1 * 5 --diaEa- bicyclp ( 4 « 2 * 0 ) octene~S 

1 ^ S-dla^a-'tolGyclo { 7 * 2 . 0 )undecene- 8 
X ^ 4 - dia2;a>-bloYclQ ( 3,3. 0 ) octene-- 4 
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3,6, ? , 7- tatrainethYl- 1 , 4 -aia^a - bicyclo { 3 * 3 . 0 ) octeae - 4 

i r 8 -dia2;a-bicyclo|7 * 3 * O ) aodecane-" 8 
1 , 7 -dia^a-b±cyclo{ 4 * 3 . 0)Bonene- 6 
1 y 5 -dxasa^blcyclo C 4 * 4 * 0 ) <3ecane - 5 

1 ^ 8-aiaza-'t>lcyolo(5 . 3 . 0) d^certe-? 

9-met&Yi- X > 8- ai^^a-^bicycXoC 5 * 3 • 0 ) aecene''? 

1 , g-aiasa-'bicyoio C 5 . 4 - O ) iinaecene- 7 

1 , 6 -dla^sa-bioYcIoiS . S . O ) dodeceae - 6 

1 , T'-dlasa-bicycloie .5 * 0) triSecene-? 

1 , a^aia^a-blcydio ( 7.5, Oj tatraaeoene-S 

1 , lO-'ai-aza-bloyolo ( 7 , 3 .0 ) dociacena - S 

1 , 1 0 -diara-bloycia ( 7 . 4 * S } triaeoene- 9 

1 y 14 "diaza'-blOYelo C 1 1 -3 * 0 ) hexaaecetia - 13 and 

1 , 14 -diaEa-bicyclo ( 11 .4 - G ) heptadecene- 13 , 

Pref erraS Is tbe cos^paimd wberein a ±s 3 to 5 aaS. m l.s 2 to 
3 in the abov-e-meiitioiied. formula and especlaily preferred 
is tte qprnpound wherein ii ±s 5 aisd m Is 3* 

l?ha aias^al^^lcyqioalkeixe can be tused alone and lu 
co?sfeinatio0 to a copper salt. The decar bossy la txori can be 
proceeded mor^ readily by using it xb combination to the 
copper salt than by using the diasabicYcioalketie only 
[especially. It is effective fbr conduct ii^g dacarobxylatiori 
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Of a oarboxjlio aciia 1m which a carfoox^l gro^ip directly 
conBectaa to a csarbocEycllc heterocyclic nucleiis (e.g* 
benzoic acia) ] (tha seoqiia Invention) * 

Escampies of the copper salt u^eS In tb.e second 
5 liwention Iriclude a o^iprdtis salt an^ a cuprlc salt. 
E^mipl^B of the cuprous salt Include ciaprous chloride^ 
cu^prous ^romld© and cuprous Iodide , Examples o£ the cupxlc 
salt Include cuprxcj chloii'lde, cupric hrdmld;e, cuprxc 
suif ate> cuprio nitrate, and cuprxc acetate . JUnoag copper 

XO salts, dsprous salts are preferable, and ciaprous chloride 
and ouproas bromide are espeolaily pref arafele. 

IB cDndt:ictlBg the present Invention, the amount of the 
dlassaMcjcloalkene to be psad la usually 0.8 to 3 
eq^ilwXaats, preferahly 1 to 2 equivalent a relative to te 

15 car&03^3rli^ acid (I equivalent of the dla^afolc^^aloalkene is 
co3:responded to 1 mole)* In the reaction, a 

decarl505£ylation of a ear boxy 1 group of the carbox^llc acid 
corx^espondlng to tliei egolyalent of the dia^ablcycloalkene 
Is proceeded and a dia2ablCYCloallcene--C02 add\3Ct; is 

20 produced by carbon dioxide generated. For example^ 1.8- 
dla^ablo5^clo[5*4.0]undaoene-7-€X)2 adduct ha^ a pri^perty of 
siiblimlng at €Wc. Ittien the mfeount of the 

diaaahlpycloallcene is smaller than the eguivaient of the 
cax:b03Cflio acid, the reaction corresponding to DBH used 1^ 

25 proceeded* On the other hand, Mhen excess amount of the 



iO 

jSia2;at5lqycloalke:ne is uj^ed relatiye to the cartooxYlic acid, 
esscess diaisiablcyoldalkene fei^Kaws as solveat and 
accelerates the reaction nnd using too e^coess amouBt 
thereof is dlsadyantagaous ecoaamiQali;f * 
5 Mian tliie copper salt 1^ used togetlier wttli the 

dlas^abloyeloaikeBe, tJie ratio thereof, in a molar ratlo^ 
tfee copper salts the aiagablcycloalkane. Is ustsally 1:0-1 
to 2Q, prafara^sly 1^1 to S. TUb molar ration of^ the copper 
salt to the carboscyllc aald ±m ^saaliy liO*l to 20, 

10 preferably ItO.l to S mples* 

Tlxe reactioB tensperature la usBaliy 0 to 40P'^G, 
prsferabl^ room tamperattire to 380*"'C- "^ha x^eaotloB 
tamperatura can be dfeanged aepending on the kind o£ the 
carooxjlxo acid, and in the case of using the saturated 

15 aliphatic acld^ it is preferablY to 3Btf€t In the oase 

of using tlie unsaturated aliphatic acid, it Is preferably 
200 to aoO^'C^ the case of using the oarfooxyllc aoxd in 

whtah a carboxYl groap is direotly coiii^eoted to a 
oarbocyollc or heteroc^rclic n.uclaus> It Is preferablS' 200 

20 to 300*^0 ^ and ±n th© ease of using the carbo^sYii^ acid 
having a substituent , it Is pre:ferably rooai temperature to 
BOO'^Cv l^ha reaction time Is accordingly seleoted depeBdiisg 
on tba kiad of the carbossyiic acid, tha reaction 
temperatore and tlia yield of the desired product, and 

25 usuailY 0/1 to 50 hours, preferably 0,3 to 7 hour 3. 



11 



Th^ reaction can be oondiictaa fey c&arglng the 
carboxYlic a^cld, thfe dia^abicycXoalicane , mi& possibly tfe« 
cogger salt Ixi any order lata tiie raactlon container aa<l If 
necessary., with stirring or in the pre^eiice of a Iri^rt gas. 
5 Tiia ireaotlon Is tiaAaa-lly conducted under ordlriary or reduced 

IB the reaetloB, it necessaxT* ^ aolveBt can be used* 
In this oaBB, preferable exaisples tbere^df Isiclisde an 
aprotlo polar solvent such. as diinet.hs^lf ori^iasia^^d^^ 
10 dimetir^jiacatamide ana dlmethyisulf oxide * 

After completion of tbe reaction, a decarboxjlatxon 
product cai^ be isolated by applying a known method sacb as 
aistlllatlon [for example, for those In the form o:f gas o± 
liquid (ordinary temperature < boiling point thereof < 
15 360^C)K eKtractioii wttlx solvent reorystelli^^atlon aiid 
coliHin cHromatograpliy {tor eKai^ple, for tfeose in the form 
of solid or high boiling product), The decarboxylatloii 
product isolated can confirmed by an anaiytioal method 
auoii as gas ohromatograpby^ mass spectroscopy, infrared 
20 adsorptioB speptrum and nuclear xnagxie tic resonaaca apectrxam. 

Since the dia^abiqycloaXkene-COa addect is easily 
decomposes to the diaEablcycloalkene and carbon diC3fxed, t^e 
diaaahlcycloalkene can be easily reco^rerad, 

^he pr^sseiit decarboscylation method has following 
25 effects r 
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{i| tl:ie 4aGarfeoi?ylatioii product bav-lng corresponding 
c^x^boii number can fee dbtaliieS in a ylelS mtliotxt 

thermal ^decomposition of the decarboxs'iation product 
coMgare^S to convent ionai HiietliO(3.^ 
5 C In the case of conductxog aacarb03£Y-^ation of the 

iinsatixratad oarbo^jsylic acid> the aecarboxYlatlon product 
liav^lng the ansa t^^x^a tea bond, and 

(3) the oparatloo o£ conducting aecarbo::^yiati:Dn is 
easy, and for e^sample, -Xu the C&bb o£ usxng a certain type 
IQ carbo^ylic acid (for example^ phanoxyacetlo ao±&} < 
decarho^icylatioxi can be conduotad at room temperature^ 

The decarboxYiation product obt^lnea by the present 
Invention can be tised in sajsie fielSa as con^entlorial 
hydrocarbons talipbatic or aroxnatio hYarocarbons) . For 
15 example^* e:H:^pies of use incXisda fuel. substitute of 
petrorenmy substitute of paraffin wasc, a eynthatic chemical 
raw material, an xntermBdiate for orgau±a synthesia and 
soXven ts * 

It can be also used as a blowing agent since oarbon 
20 dioxide is generated by decarboxylation of the carbossylic 
acid> 

Examples of use oi: the blowing agent ioolude a blowing 
agent using in producing foam of rubber material (natural 
or synthetic rubber^) or plastiq material (polyur ethane. 
25 polyethylene ^ polyvinyl chloride , polyethylene , 
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polypropylene ^ ethYleBe -vinyl aqet ate copolymer^ 
^crylonltriie-styrane copolyiBer, ABS testn, pfeanoi raaln 
and ijrea resxii) * In tbe using as the biowlng agent , t-he 
carbOKyllo generating carbon dloKide and other gas xti 

5 the d^carboxylatloa of tHe carbdxyllc acid, for example, 
th.oBm geuaratlng oarboa dioxKie and ethylane secli as 
acrylic aclS and those gerieratlBg 2 mple^ of carbon dioxide 
and atliaue such as succxalc acid. Is advantageous sinoe any 
of gas generating Is performed as the folawing agent. Tliese 

10 blowing agents are tjseful tOT insulation, acoustic 
insuXatlon^ packaging material , electric ins^lat Ing 
materxcil^ floating buoyant inaterlal, core material, 
interlpr equipment of car vehicle ^ footwear, syn the tic wood, 
synthetic paper, furniture, floor material and wall 

15 material* THe reaction of the resent invention is useful 
for printing with £oam formation such as chemical embossing. 

The presant imrentiqn will be Illustrated ±n mora 
detail by way of Escamples* but off course ^ the present 
invent ioi^ is not limited by these Examples ^ 

20 

Bxampla 1 

Into a reaction container equipped with, an air 
condeBser^ a gas Inlet tube^ a gas outlet tube and a 
thermometer, 10 vmol of saturated allpbatic acid, n- 
25 C^sxHa^COOH , 20 mmol of 1 , 8-dia2;abicyclo [ 5 . 4 , 0 Jundecehe-^ 7 
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Itmi imanufactur^a l>y Sun Ai^hot Co., Ltd*|J and 10 ttm^l of 
dtiprous feromlde were charged and tlie decartoa^cyiatloii 
reaction was con Soc tad iu the prasenca of an Inert gaa at 
320 to SiO'^C for 1 hour* *rhe yield of tlie o0rT0Bpon^ltig 
paraf^f ln obtaxBad was 51%, 

DBU, CuBr 

— Gi L^GOOH ' — — ^ B~C^ |H^4 (Yield 51%) 

stogie pfodqct 

The d^a^rfooxylatlon reaction was conducted uslx^g DBU 
and c^pI:olla for^omlcie in the presence of an inert gas at 320 
to 340''e for 0.5 honr and changing ti of saturated aliphatic 
acid. ^-CitHaaCOOH, to that as desqrihed in Table i. The 
corresponding paraffin was obtained In a yield as deaorlbed 
in Table 1. 

DBU, CuBr 

Table 1 (1) 



1 n 


11 J 13 


15 1 17 


19 


; ai 1 


lYieid C») 


2^ 


50 


'42 l~W 


30 


"41 "n 



In the above men tionecj method,, in the case of using a 
reaction cohtalher equipped with a multistage distillation 
apparatus at the head of the reaction container and heating 
at 340 to 360''C with ap elac trio furnace , the yield thereof 
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was f ort;l:i©r liaj>3C<?w<3 . 

1 (2) 



[ » 




13 


15 


17 1 19 


21 




77 


JO 


78 j 85 





Example 2 

10 vmoX of oleic ac±dl or elaiSle acid, 2D lamol of 
and 10 tnssol of cuprous feia^omlSe were used anS tJie reaction 
was iccsridiacted 320 to 350*e for S.5 liour to obtain cis~ or 
trans -hep^tadedesie . The yields vf^re respectively 50% an^, 
60%. 



{ ) 



JG=C. 



M 



M H 



10 



(50%) 



EscaH^ple 3 

20 imiol of metliacxTfllG acia, 40 a^mol of DBO ana S ^ol 
of coppar bromide were used, and the decarbOKylatioii 
15 reactxoii wa^ cQnducted 240''e for O.S hour to obtain 
propylene. Ttoe yxBld was 83% [cotsflrmed aa propylene 
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Example 4 

10 mxiol of ciriBamio acid, 20 mmol of DBll and. 2 smnol of 
ciiprouDS bsromiae were used and tiie decaxbo^jt^^latlon reaction 
was conducted 240^C for 0*5 hour to obtain stjrene 1b a 
yield o£ 7 S% . 

pi, p OBU, CuBr 1^ :h 

if \x>Qe 24{fC H H 

Yield 15% 



10 ^mal of benzoic acia or p« substituted ben^oio aold^ 
20 mmol DSO aBd 3 tRmol o£ c^prouos faromlde wer^e used and 
the decarbo:^Ylat±oB reaction was conauctad to obtain the 
corresponding aromatic hydrocarl>oa la n yl^id shown. In 
Table 2, 




10 ^ol of mono - , dl-^ or trl-phenylaqetxc acid and IS 
mmdl o£ DBtJ were used and the reaction was ^sonducted at a 
temperature and time described below to obtain tlie 
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co-rxespoB^ing aroaiatlc Isydroearbon (toluene, 

sliplieji.ylmettoaiie or trx£kheittylnie thane ) i.n a yieiS feeXow. 

YieM % 



OBU 40'*G 

FIhC-C0H PfasCH 

2 to 3 fers 



0 



(pKa 32) 



DBU 9(f C 



PIhG«COH *^ PhaGH, 



ai 9Q"C for 2 to 3 hours 

DBU 24(fC. 

FbXHmH """" " 

O (pKa^ 40) 



80 



Example 7 

10 ismoi of benzoylacsetiG acid an^ 20 mmol of SBtl were 

used arsd -tbe reaction was conduct eS at 25°C f*>r 3 teoui^^s to 

aii?tai.n plisnyi methyl ketone in a yJ.^^^^ 100%. 

10 lamol of diphenyleaeacetie acid (£luorlae-9- 

carbojcyllc acid) and 20 nenol o£ BBtl were used and the 

reaction was conducted at as^C £or S hours to ohtala 
fliao3?eae in a yield of 100%. 
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%CHCH>COOII 
O 



DBU 



YteM % 



o 



im 





Example S 

DBU and. XO jamoi of euprous bromide were used and tfee 
reaction was o<>nductea at 340 to seo'^G for 0.5 hours In &n 
atpospisesr^ of argots to obtain ia-'d:ecaB@ lis a ^lald of 4 St . 

DBU, e«Br 



340 to smfc 



# B *«#»if c IP) ® # m ^ 4^- 11 

# 11 # If ^ M <'^> PS56--40616 

c^7 c 1/20 7m-m ^mm. 2 

#CO?e 4S/65 652g-4H #lt* 
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